Identification and biochemical characterization of plant acylamino acid-releasing enzyme.
Plant acylamino acid-releasing enzyme (AARE) catalyzing the N-terminal hydrolysis of N(alpha)-acylpeptides to release N(alpha)-acylated amino acids, was biochemically characterized using recombinant and native AAREs. A cDNA encoding a deduced Arabidopsis thaliana AARE (AtAARE) was cloned and sequenced. The deduced amino acid sequence encoded a 764 amino acid protein of 83.9 kDa, which was 31.8% identical with that of rat AARE. In particular, the proposed catalytic residues (Ser, Asp, and His) of AARE, called the "catalytic triad residues, " were completely conserved. Recombinant AtAARE was expressed in Escherichia coli and confirmed to be a functional AARE. Native AAREs were prepared from A. thaliana and cucumber (Cucumis sativus, L.) plants. Both native AAREs were tetrameric proteins of 350 kDa comprising four subunits of 82 kDa, and showed typical enzymological properties of other AAREs, i.e. sensitivity to diisopropyl fluorophosphate, an optimum pH of around 7.0, and an optimum temperature of 37 degrees C. Both the native and recombinant AAREs were immunochemically homologous. Intracelluar fractionation analysis showed that the AARE was mainly present in the stroma of chloroplasts. Native AARE degraded the glycated ribulose-1,5-bisphoshate carboxylase/oxygenase protein but not the native protein. Thus, plant AARE might be involved in not only catalysis of the N-terminal hydrolysis of N(alpha)-acylpeptides but also the elimination of glycated proteins.